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Utilization of petroleum oil reflaiag by-products in the lacquer ¢t industry.
G. Zi .golotia and S. Yakubovich. - Lakokrasochwayw Ind. 1933, No, 1,
3740.—A residue obtained in the cracking of the oil, consiatiug of Iractioes boiling
between 185%and 243°, possessed the following consts,: sp, gr. 0.5, | no, NO.7, acidity
na. 1.9, sapon. no. 38.60. A product obitaitred on & scmi-plant scile showed the follow.
ing consts.: sp. gr. 0.833, viscosity 113 sev., 1 no. 177, acidity no. S, sapuer, no. X0
Teats on this product showed that it reduces the oil .alsorption cu‘{uclly of the pigmnents,
and that it cun be substituted for linwed oil to the extent of 739, resulting in & satis-
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u-ids, umlrl conditions approxinisting lacqueriog in practice, definite chem, tenctions
take place. Based on these reactions & no. of condensations of colophony tosin with
fatty acids of wood oil, rapeseed oil and castor oit were conducted. ~ W. P, Ericks |

§98w 12°99 gv4 wTea Y

nn'-ul SENALLUNGK AL LITERATLEE CLAVMIPKKATION
[ b ‘5"ll|.|'~. .

' on u-m- s

TR Tei
R

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



OR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015 9

it g ”IEI’H

L&ldmnmh&)"

-\'I g‘hundnd of rosdn b wﬂlh! hh:-‘lnl foe 24 s, with
405 l\mlin ud X pﬂ by we ht of HCL.  The nmdel\mlk'-n
deg ndnccd The refined ulhphmly msin nm w

f.od “mhhn. -nd naints.

in the

CCweom ELlaturs

Sicwm La'dv avr niamyd

l
s

A lll ll. L] -cnum-:n Ll‘lll“‘! [$ mmc‘un-‘ .

i
L.

» v nwuu- -

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9

b [ I
i 8 : OO 5 OA. &
rrttiiliijL -i BRI SRR ”““W%h Wm 1]
™ - it RITY. | -“"-;&;;;;,*“;;;";iﬂiuui wets -

R xw,___.... peetd § o
OO Af o p—r—— S
oo’ ] . N C . fgjl
o022 &‘ o o : ; R
..-‘1 ) - : : o
eof
00';
Y LI
sl 'g,
Y X
..‘3 :
oo 3" R
(Y B s
08 41,
[ 1 A4 o o‘m’ " - , \ :
o , Qe T, Sl abteioed fdﬂﬂ"' ,
- '““"‘"“"““’"'.‘3" (O
Aolld ‘ ' mw-n using
4 s
ol
l‘ o
's; i : : B
; » % ~!“;| un u-t'mmum mnnm tulw‘l‘,..‘_'..:.m.,,. :
2| I ey vt AT "‘m;:;'“;ﬁﬂ-— - NI 3
L AT T Lo o A B 8 -
cEeedrrriiaitiie el I8,
y oo:::ﬂ::::::.,..ooboeoQolo

AT AR HEHHIEE PSR EH T HE E BRI R NS HHIAN ]

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



" eee00000000 o000 600 S
o0 Sesseososcccde
"l'l}ll‘l“l"l LI ]
A i a.nt [ O |

LA L4 e CROREY .

vlt-(_ﬂ_l

- r s .

.: T
CH
O
=i
. .
i\ﬁ
~l,
3

» SLTALLURGKCAL LTERatRe CLASHPICATION

APPROVED FOR RELEASE: 09/19/2001

' Ao eacRranl wer e

T
3

®3
Fic

P

p2E22
fe7sgE

%—
20w 1019Vig94 wOeu)

CIA-RDP86-00513R002065120015-9"



00000»
::unwcodcucg.

e “!."'1JA'L._..'...|" ’]—“

] (0@
i-u
i.o0
T Y )
Y

varsishe ivee
A A, mmm : :
R&“. 34,690, I.*;b. N.’lm}haﬁu.:l‘:hum prepaned ‘ |-e0
Ly heating fat acids or & mixt. of fut ackls with mnh- : P .00
at ordinary pressurs tusz)‘uu-uwnol 7 . : A
: L 150®
: ‘ 208
z0 0
cee
0@
00
Y
:..‘
1=0@
0@
: s ' - : ] wee
3 ’ o ' S o =00

COr.

CComco gitwtnvd L.

Ethi st il

R

’ v . e 4w e et . e - : - - . i
r A3 L s - BETALLURGKCAL LITERATVAE CLASUPKCATION - ) -..-_-._.,,_4.......‘.......‘.._;‘..“” o
— B vt vre gt .- ot .:’“4“. =
uun'h.( v

2
O
’H
4
a
-
-
<
:

Ciew tealaea
S tan3es _*¢ |

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86- 00513R002065120015 9

[ FENEXNE NN N/
P T I S O T 2 | \
J‘.S\J_.L.L,.Lnu'r

e PRECELIEY an POCRERIEE UL s

i . e e n ‘
. It uﬁm Za L‘:»&m« I.Z‘iﬂ‘\tis:‘m: o ‘ ‘;‘@
3 B5.—Resin is best esterified s w; o Gl
VE BTN be it s siawiy beated froat 180 10 280 4
stroag bubblleg b avoldel 8L et conty. 40% highue
howologs than with W% lyw’ m‘t! ‘mmm
unciul as that frvm Iy«ns -

(tonlen tLéotn’)
e e Wi

L GGt am mm e

[ad A

atTIN A Y wed

Ave.tla  SLTALLLECK oL LITERATLEY CLANIFICATION

sl Liv gh,

ME UL M ) AR L e

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86- 00513R002065120015 9

. . v A 5-85.8 432 Eha
000000000606 00000060a¢GEGes
n70vunuuunuunnlnnnnbhalnlll

842 k. A i K &L s P SR 33 WY _.J._.LMIGDII..L__A
- 1A am0 wu l‘lolli o
[ ' _recceuy uo vlcnuvnmnu e s

. . ')lu!m{- kl“bo"i: » anm‘ Bulose l}ﬂ;l. : uuilm:"":
- s oMMENove MKl 3. Ro|

! s 5 vdn A:m.-mumu. Inid, Lakow 5 Kraseh,
No. l(Fnln-quln Snbuances), 171 6(193- s f.C. AL
28, 2u258, lkx'hlhmk

i XX o8 !):;"‘l‘!( «IewY

wst0.4, 4 wDes

ASa.SL A  sETALLURGKCAL RITRRATLRE (ll}ll"l'lt‘ ’

‘. s{ I'I:- 417 e diva ) i B N N

@O L e - ‘ R - ORI B '

: D i AR NI -
[T Pl i * 0 1 X

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9

e | i SR

1 ' Y

T Y T
AL TAN LN L L D LA B L]

N‘l::o«l(l}ulozn" ‘h:nml;hn froe ':l‘!;so-:. o‘{ various

. Q. , Yakubovich, P. Romanovas
And A:"ummv'?‘n'%‘f}u Naweh.. [riledenatel, st
Toubow ¢ Krarek, No. § ( Fulm-Forening Substancer), 157 W
(1013) .~ The lnvestigation shuwed that Glms from nitias
rllihine vaade froen wood are ot infetior to thawe prepd.
from linter nitrocylluloee, amd moesvver Shos peeped.
{roe the investigated nitrocelulose from woml are chars
sctermt by a high redstance to ultraviolet save,  The -
vpts, angd tests are described, 0 A AL Panhilingk

CIE™ 15709 ave woem -

€U B 4.t mbla

a3 bl A SETALALLRLK AL LITHRATLRT CLavrHATION

e

IR TR

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE 09/19/2001

CIA RDP86 00513R002065120015 9

LA TR 111

i ..\ ;Thehﬂuenm :{lmo?lm
L 8 IO,
C =_ lktﬂn&h‘? !'{’otonun%

meu, Snbx!unm). 194-203(1905) »Fllms pm)d
ve the same mech
. from nitrocellulose’ low i1 N,

trocellulose high i
" _propertics as thm

Qn conmt
l

11! CV- :
( dﬂl- N

< and el cm. i b

I Therefore lacquer tan be prepd from nitrocellulasa; Iow
N. "—&"5 L A‘ A. Boehllinhk" ?‘

"~», ;,’&.v'l

APPROVED FOR RELEASE: 09/19/2001

CIA-RDP86-00513R002065120015-9"



A R E u
/ /

, ol S
.IOQCO 2 HUS0T E i
ll‘nﬂﬂb)‘ﬂlﬂllllu
(39 0 9 JMHGWH B PRT S B

i uruuu "o nnunn s
»-—«-v‘,....-———-—“‘"‘”

f

“fafluence o pumnnm cn ) 118 PIOP cmu of the lacguer 4
ubovich, . Rmnmnra:t: g G

gim. G, Zilhenms
S. Roﬂfﬂrslvmdu . Trgdn' .\uch -3 :
bllovih'mm.‘.. . Snbuum) onl-14 : o !
(1035) ,—The best plastict ound 1o be ity v : H ‘
synlhﬂ‘w rhni\-i_mt with vegetable vils.  The best syu- B o :
_ thetle plasticisers were writolyl phosphate and_di-Bu R : :
sphv.hmlme. while among the vegrtable oils castor and cote :
sonserd oil pr odurcdlh!bcltrml AAB -

Tty

) Lc-c:"f:n‘-

Wit A IVew etk -7

LTERATLEE CLANKATION '

ioaye-tLa straLLuRGCat

NERL A A IR0

/ /



13“;‘!!5*3 FAH TR
*$
LT
oo
Moo
o
o0

[ 1Y
'
[ X
(X}
'Y
[ X J
ee
oo
')
)
oc

°

puscHIM(n anls BHLBLRTAY il ] .

Iafluence of rexios ca the properties of altroceliylose
Slms. G. Zillwrman, S, Yohubovich, P Kosanove and
5 Rod ““Teadui Nowck.-Issledovatel, Inst.
Lakov § Arasok. No, § (Fim-Forming Subsiumces), 2U4-24
(1015) .~ In accordance with the phys, aud mech. tests
curried out with a great vaticty of subistunees, it iy stated
that the bist T\zmmu for nitenceTlose Blmy age oche
(how Zhiravul), THOy or ttanium white {a mist,of Tiey
with heavy spar, 131}, Zine and lad white are by no
means as good as titanivm white. A, A. Bochilingk

(roule FLYiNts

TICw VitEW: VA whims 1

NN C GG G g &'n Ps = o e

D watiast bty o

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"'..'%—7(“135) —The 1
od v\au\'\dlﬂs {such
the phys: (1 0
im. application of » statilize?
A o lawers the phys. and mecd.
ited . AA

or o ine
of the Bims. The capis: 8¢ descri

pa ¥
meeh. |m1vtﬂks ¢

- u_...-—.....—___..—-—-@.}l’.’.’;
TR

.C("h Lt mtaty

31

Atam.3L S ll'lllb"(ll I."l.l‘lol! CLIS\'ICA“I
- -..,..-—-____—_,__._———'MH - R
.-_'_'——'—"'.——‘ )ﬁ..ﬂv o
T PERERgtYy N
h ) 3

- B9
'YX
: 0

o
®
[ ]

APPROVED FO
R RELEASE:
E: 09/19/2001 CIA-RDP86-005
- 13R00206512
0015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9

: B FD il ;“*r)

1] oooooooooooootocao ‘*‘dl"‘ 410
1 T4 7 1y R H T W 2D n anuun-n
lr A1 .6 R A L oK P AT )Y & ',,! ul Iﬂ X TN DN
A (XU TSR AT IY ! .
» blﬂ’!\.l lhﬂ l.i'll'll n“||

e .
NN : ol recyls, new resias for nitrulacquers. ol
4 ‘./ ' Om ' m.::n. . Romanova aud A, 1. Chwhupal, y, i
& (W dusyw lud. 1935, No. 2, 33-6—Rexyls © e i
N pu-nd from tlmﬂl the (nt acks of castor vil and phthalic : 1
o anhyidride are -xlubklw-utmmlnkhcqnm. . : . ;
' !
L)
&y
oY
d \l;{
ol

Siim L IIEPIGIA Wb )

V..5
i
;
‘ig; .
E'a .
- 1 N
B | o 3
jabe — H Lo
iEL AVm.3L A .!'lll\l‘tll l“'ll'ul nntwtnw- . :
H o Nvwedgwa TR T L DL : : “’h ‘o_m.ﬂ.' :
7 teNDeY %y [ - $8:080 #i0 Onv QT [11334). .19 0']“1 M. anv (8
TRV U VT E NI YOI U s d 0 o8 Yo .
b PR NS WK KRN I mMPUIA | 9% :
[ 000 00980 0C8 00 000o0o0g0800e %0
® ...'...Q.C.O.Q.....Q.;.‘....g.‘
o fi T e T T e T T TrT THITIIETT
RERLEEI120 TR () AR mnnmmmn*unmmn R
SR T T P U NV SGELLL e L ihsffafjaar

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9
! B S O I S {1y N1 1 | U st WA T S TN G i R LT W LR T M TR A v I e 33
e i j"' P FRLEE ] [S .”H!:E LI e EUT R !

YERMICHEV, J.~., AIL'BE bk, (.:.: “ep dots., red,

[hethodological manual for caleulating Jreﬂrxénzcal transmis-

sions for machinery; for correspordence students] Metodiche- -

skoe posobie po raschetu mekhanlehe Ykh perddach v mashi- '

nakh dlia studentov-zaochniku.. Perm', Permskil seli%noz, ' )
in~t im, D,N, Pmanishnimv.x, 1963. 109 p,  (MIRL 17:8)
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Skorostnaia obrabotka detalei na mnogoehpindel'nvkh avtcmatakh. (Vestn. Mash. R
1950, no. 12, p. 28-39) : ‘ S

High-speed machining of parts on multispindle automatic machigies.

DLC:: TNL.VL

S0: Manufacturing and Mechanical Engineering inthe Soviet Union, Library of o
Congress, 1953, -

RIIFTIT

e Al H i1
TR T |mrm TaI aiiil Rl
PP

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9

i | i I U LA |

- ZIL'BERMAN, O. M.

2TL'BERMAN, G. M. -- "Investigation of the Wear of High-Melting Shaped
Cutters wiig;h Radial Feed.® Min Higher BEducation USSR, Ural Polytechnic -
Tnst imeni S. M. Kirov. Sverdlovsk, 1955. (Dissertation for the

Degree of Candidate of Technical Sclences.) '

S0: Knighnava letopts', No. 4, Moscow, 1956
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ZIL'BERMAN, G. M., Cond Tech Sci (diss) -- "Investigation of the wearing of |

hard-alloy shaped cutters when working with redial feed". Moscow, 1959
15 pp (Min Higher and Inter Spec Eluc RSFSR, Moscow Mtomot:ive Mach Inat), :

150 coples (KL, Mo 15, 1960, 13k)
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(_ 21L'BIRMAN, G.N.

More considepation must be given to the processing of vlastics.
Plast,massy no,1011 '60, o (HIM 13:12)
(Plastics) |
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GUREVICH, M,B,, arkhitektor; YEL'KIN, G.A., arkhitektor; PILENKOV
Yu.P., arkhitektor; ZIL'BERMAN,.G.P., arkhitektor; ’
KRYUKOV, G.V., arkhitektor; PANCHENKO, N.D., arkhitektor;
VOLOSHINOV, G,1., arkhitokter |

Regardless of passengers convenience and ecoﬂomics}of cone
structions, Transp, stroi. 15 no.3:57 Mr '65, (MIRA 18211)

1, Vsesoyusnyy nauchno-issledovatel'skiy institut tekhni

cheskoy estetiki (for Gurevich Yel'kin, Filenkov), 2. Novo-
sibirgkproyekt (for Zil'berman’ o 3¢ MVKRTU (for Kryukov),

4. Moskovskiy gosudarstvennyy proyektnoizyskatel'akiy 1
nauchno-issledovatel!skiy inatitut, transporta Ministerstva :
transportnogo stroitel'stva SSSR (ror Panchenko, Voloshinov), e
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ation st 10-10° wipa, of the diaro mnpd at
not tower tha ). The yield was 70-75%% sad the
product m. —2.3°, b 238.6° (ﬂ)' 8-ColliClwad prepd.
sccording txhdd method, and m, 5T4-TN°,
huw 3N (!'ﬂt.)( 1,4-CrlliCly was obtalned by nsc
Peutbe 2 Hinorg methd Witk the following niodificathme:
(01 dhe aftasn coimjul, vine wepnl fen b waithes
lu u n w solid lemy, before 16 wey abeungul
u salts were Blicred nlter :hwmpu .« 89 Cu{Lll),;
uul (.l) 1A-ColiCl wun prepd. direc !'é trom t..ll.\.l
90;NI ty treating with an ucm L, yielding 05
TU% of & proddust m, WH-7°  1,6-CutCly was mnh«--
. sleed hom 1,8-Cial(SOM)s by hulinl with PClh.
 teeh. a-Colly/Cl catt be analyzed by the Bourion mtlbu-l
The middle (raction, ohialined fn the vecuum digta. of
C moni-Cl detbys, puepd.i bp o dlrect chbocinntion 1o the
Juesence of 8hClg, u-mhtnl ainty of munaderivy. mith
‘a yery snall mimint, of Culls sed 2i-Clderiva, (u tal fens
than 153); thereloce, the dein. of the L. p .nln:h 1action
pmmnnl lhf cyniuation n( ﬂw ullnol a- and g-learmers
the uinler The stmivt, of g
L..Ilytl tv the adwnner in the emt. of 10% bad no in-
fluetive upon the o, of the atter, 1,4 “m‘;.“‘ c..n.u.
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. SoV/70-4-4-25/34%

AUTHORS: Kulik, I.0« and Zil'berman, GeYe. - o

+TITLE: Investigation of Directed Crystallisation in Melts
Containing Impurities. 1. i : e

PERIODICAL: Kristallografiya, 1959, Vol 4, Nr 4, pp 613-617 (USSR)

ABSTRACT: The study is theoretical but is directed towards the
problems of growing crystals forjscintillators-by the
Obreimov-Shubnikov or Stockbarger methods. It is also

important for zone refining and .qther:situatiops where
there are impurities in a growing crystal. The diffusion
equations are set up and lead to an .intégral equation
which is soluble by iteration. The gsolution depends on .
two dimensionless parameters. These are & , the

'

distribution coefficient, or coefficient of purification,
and A ==(VH/’!D)1/2 where D is the diffusion

coefficient, H the height of the cryatalline phase and:
the melt above it and vt the dopth which haa;solidified;
Curves are drawn for A»1 and A ¢ 1 . Both are ,

experimentally observed under various conditions.
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Iﬁveatigation of Di - S50V, ?é)&l{-k-" J/ s :
Impurities rected Crystallisation in Heits déc;/x%t*ainiiig' f

Aclcnowledgmehts are 4o bn ' SR
;gd Yu.V. Naboykin. ade to L.G. EBydel'man, A.M. Ratner
ere are 3 figures and 7 o o

Soviet and 2 Brglish. »7 re?er.encgf';, of which 5iare".

ASSOCI ‘ | Vse nok |
OC.I.ATION: Khar'kovskiy_ filial Vsesoyuzn'ogo néfuchho-'

SUBMITTED: December 10, 1958
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50V/126-7-4-14/26

AUTHOR: Zil'berman, G.Ye. ‘
e ettt - 2 7 T : B . ;
TITLE: Some Problems in the Theory of théide Haas-van Alphen
Effect oo ' IR

PERIODICAL:Fizika metallov metall°ved°“iyeéll959y,Vol 7+ Nr I,
~ pp 504-512 (USSR) : ] o R

ABSTRACT: Using the results obtained by the present author in
Ref 2 and 3, a study is made of certain properties of
electrons with an arbitrary dispersion law in a magnetic =
- field. It is shown that there is. a quasi-classical o
shift of the energy levels which is prbportionai to H R
In the derivation of Eg (1) in Ref 2 the nondiagonal’
terms were neglected. It was shown in Ref 2, that they
are of the order of &3 provideu the curves X1 = %1 (k2
which correspond to the same values of the quantum .
numbers n and ki3 in different energy bands, intersect.
In the present paper the nondiagonal terms of the order -
of €3 are taken into account. The calculation is carried’’
out for the case where the above curves are in the form
of concentric ellipses. These ellipses have equal areas
and hence they intersect. A discugsion is given of the
Card 1/3 effect of the influence of this corrsction on the
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' S0V/126-7-4-4/20
Some Problems in the Theory of the de Haas-van Alphen Effect

de Haas-van Alphen effect. The electron energy with
a nearly quadratic dispersion law is given by Eq (12)
and (13) of the present paper. In Eq (13) C; and C2
can be both positive and negative. The presence in
this formula of a constant shift independent of ' n,
which is proportional to H2, leads to a change :in the
usual (Ref 1-3) formulae for the oscillating part of
the magnetic moment. In these formulae the replacement
given by Eq (24) should be carried out, It then follows
that the "intersection number® is' given by Eq (25). 1In
strong magnetic fields, this function deviates from a
straight line either upwards or downwards, depending
on the sign of Cp. Eq (25) differs from the formula
obtained by taking into account the dependence of E, on H:
in which the term proportional to! H is always positive.
The nondiagonal terms in the Hamiltonian lead to
analogous results. Using Eq (16) for the energy instead
of Eq (24) one obtains Eq (26). ' Thus, the "intersection
number"® is now given by Eq (27). / If the value y is

. close to unity, then Eq (27) approaches Eq (25) except -
that the deviation from a straight line will be
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- ‘ SOV/126—7-414/26
Some Problems in the Theory of the de Haas-van Alphen Effect

proportional to H}/z and not to H, The additional |

term in this formula is greater than in Eqg {(25) (in
absolute magnitude), since in this case the effect ‘is

of the order of 53, while in Eq (25) it is of the order
of e, When Y is very different from unity, Egq:(27)
gives weak oscillations with increasing amplitude about
a straight line (H increases). This effect has not been
detected experimentally. It is shown that the broadening |
of the electron energy levels in a magnetic field .is
described by two continuous parameters, - The broadening
is calculated for clgsed trajectories. The broadening
is of the order of gt where : ‘ s ;

e = a\/eH/hc ‘

I.M.Lif'shits is thanked for discussing the present work.
There are 1 figure and 6 Soviet roferences. C

: SUBMITTED: November 23, 1957
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ZILBIRMAN,—GuBv

| Zi1parman., Ba Bas The investigation of exalted atates of the center of color. P. 135.

The investigation of excited states of the center of color (P-canter) is dons with
the help of the method of the excitation theory (in & limiting cese a medium poiarizable
almost without inertia), and the Ritz method, The first method makes it possible to find
the possible self-coordinated states, and the second-to caloulate thelr energy. . It ie
shown that there exists a series of second (in the potential pit coordinated with them)
gelf-coordinated states and a geries of third self-coordinated states. The radii of oge
gtetes and the duration of thelr 1life are caloulated. The latter ia of the order 107" sec.
and the radii of the states are sufficlently largs to warrant a macroscopic examination of
" polarisation. These reenlts will be used in the following.article for the examinatlon of
the temperature and time relation of the photo-conductlvity of colorad alkali-halide
orystals. , : . 1
: Institute of Fhynics
Aca. of Soi. Ukrainian SR
Kiev State University
“June 26, 19“8 :

SO Journa) of Bxperinental and Theoretical Fuxsies USSR) 19, Wo. 2 (1949)
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§ ZILITRMAN, G, 9, N

Zilberman, G, B,, Time oand temperature relation of the photo-conductivity of co’ored

alkali-halide crystals, P, 146,

The investigation of the excited states of the F-center conducted in (1) ma?es 1t
possible to examine the kinetics of the processes of excitation, diseocintion and recom-
bination of electrons in colored alkali-halide crystals. Thie makes it pdesidle to ex-
plain, in full qualitetive agreement with experiment, the time ralation of the photof
conductivity in such crystals. In the second part of the article the temperature relation
ig examined, qualitative and quantitative (in the question concerning the value of the
dissociation erergy) egreement with exveriment is reached. ;

- Institute of Physics
Aca. of Sed. Ukr, SSR
Kiev State University
June 26, 19&8 :

S0: Journal of Exmerimental and !heo;gtica} Phy gzgg (USSR) 19, Ko. 2 (19u9)
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. imz:variation.of. magnitude and.direction of meE-..

- tmto eccount  within theoretical-fremework of. tka-.

J\gﬂhu - gnud»ma

gmm .: G. ﬁa. qu.dmuawu

“Zhur Eksper i T »mmnﬁ,. Fiz" Vol NNHV Ho 11, -
uv 1209-1217

» acmmmm ‘main exptl Hmmswwm om "fluctuations in_
.megnetic permeability of metals at low temp dur-

uo.ﬂ.o field. Parasmagnetic spin in a form sdmit-
ting transition to anisotropic state is taken

model of free electron gas in ceses of slightly -
muwaumu.m&m and nondegenerate state.’ m.»unm o

Qmmw\mgau.nm - Magnetism (Contd) - . zod,mw._
nwmonmauowu. results noaumn.ma with. oau&w ooﬁ..amu .

pond in'main features, but diverge in ‘details.
Acknowledges assistance of A. I. Akhiyezer, B. I

Verkin and I. M. Lifshits, - Sutmitted 3 Jan mH. )
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USSR, Physics - Electron gas FD-97
e LI R 6= 320
 Muthor Zil'berma.n, G. Ye ) N |

Title : 'Certain Properties of weakly nonideal electron gas i':..:é f B

Periodical : Zhur. eksp. 1 teor. fiz., 27, No 5 (1), 5h9 556 Nov 195h

The author considers the conditions for which the interaction of elec—
trons can be considered a perturbation and also the ;problem: of the se-
lection of the perturbation operator.  For. T,o he! finds the free energy
of a weakly nonideal electron gas and calculates 1ts magnetic suscepti-
bility. He shows that the period of oscillation depends upon the! chem-
ical potential which is not so .for non—lnteracting electrons. ! The con-
crete form of this dependence.as obtained in this iwork permits one to
determine the law of dispersion of quasiparticles :for T=0 close to the
boundary of the Fermi distribution and to extend the theory to the case
close to zero temperature. Thanks professor I. M. lifshits for acquaint-
ing the author with the results of his work before their publlcation

(I. M. Lifshits and A. M. Kosevich, DAN sssa, 96, 963, 195h) . Nine ref-
erences, 8 USSR. ST
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lef Ny, the resistance increases to a saturaticn_ value e | Hall
#1d1a 1s proportional to H; if Ny= N,, thexyo,": ‘,'alaﬁﬁ’ti';d n:hﬁgﬁ%n '
is very small. The osicllations of o “and of the Hall field should
differ in phase by T, and (O should decrease and the Hall field showld
Increase with increading pressure. This is observed experimentally.
1/¢ (L is the length of the mean free path) also turns out to be an.
oscillating function of H and, as always, is proportional to the im- -
purity concentration and is independent of the electron conuentration.
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Z L BERFAN, (o, Ye.
USSR / Magnetism. Diamagnetism. Paramagnetism. F-3
Abs Jour ¢ Ref Zhur - Fizika, No 3, 1957, 6838

Author ¢ 2il'berman, G. Ye.
Title s Energy Spectrum of an Electron in a Crystal in a Nagnetic
Field

Orig ?ub t Zh. eksperim. i teor. fiziki, 1956, 30, No 6, 1092 - 1097

Abstract 3 It is shown that in a strong field the discrete energy le-
: vels of an electron in a crystal broaden into narrow bands,. : -

The structure of the energy band in a crystal in a magne-
tic field was investigated. The possible effect of the broa-
dening on the de Haas-Alfen effect is discussed. '

Card : 1/1
- T o T —IT T e 9 e i i I P :
PSS (U AN n-.. RPN N 14 S5 N LT :t I'W 11 4 ( || ! ! KD mm 7 mmmnmnmmnmmnmm 1WFWII|”HIFI;HHIH;FIT*HIH & ®E1l i T .
I ERE I T FT DS T Rl Ee) Bt I A ITI‘Tml Eﬂm A0TH I’_HI

i-i [ !i i R EEEIN

&

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9

On a'poss:v.ble surface of constant energg of elect‘rons in

the periodic field of a lattice, (Cont -2-5 30
B ' 8
-0.25 0 0.9
0 -0 0.7
0 0 -0.5 : .
There are 10 figures and 3 references, all of whlch are
Slavic, e
SUBMITTED: May 24, 1956.
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. AUTHOR:
. TITLE:

PERIODICAL:

ABSTRACT:

21L'BEBMAN,G.E., ICKOVIC,F.I. : : . PA - 2078
Temperature Dependence of the Magnetio Susceptibility of {
Electrons in Metals, (Temperaturnaja savisimost! magnitnoge
vospriimdivoati elektronov v metalle, Russian), '
Zhurnal Eksperimental'noi i Teoret.Fiziki, 1957, Vol 32, Nr 1,
pp 158-160 (U.S.S.R.) , s o
Received: 3 / 1957 Reviewed: 4 / 1957

The authors investigated the temperaturefdependance of the
nagnetic susceptibility Y of electrons within a wide tempora-
ture interval in weak magnetio fields, when } practioally does
not depend on H, Here the following ocases are ‘investigated:

1; Only small electron groups exist. : ' :

2) Furthermore, alse great- electron groups exist.

3) In addition, great hole groups exist, o -
Computations are carried out here on the assumption of a quadra-
tic dispersion law, taking into acoount the spin-paramagnetism
and the anisotropy of effective maases. : o TR
Hexagonal bismuth crystals are investigated (results in .the case
of other symmetry types remain qualitatively unchanged). Further-
more, as usual, the existence of three homogensous emall ' :
ellipsoid-like groups is assumed. The axes of these ellipsoids
form angles of 120° in the pPlane of the binary axis,
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_ , PA - 2078
Temperature Dependence of the Magnetic Susceptibility of - ,
Electrons in Metals. _ : : : '

Case I: For the ocomponents 14 (the index 3 here denotes the

prinoipal axis) of the 3 aforementioned“groupa .oomputationsféfur-
nish the expression: . i '

1 /:
Yy = - (1/2) AB, (kT) /2 F_Vz(f/‘kw)‘ =— wil’f o X

Also the quantities ecourring in this formula are given explioit-

ly. For the dependence of the chemiocal potential f on tempera-

ture the following formula ig obtained from the condition of con-

stancy of the concentration n of electrons: o
0 = [(3/2)!'1/2(11)] '-2/3. After computation of the functipn

F+1/2’ X(e) 1s determined, i,e, the re'qtaired;dependezicéﬁ X(T)

in universal coordinates, and, furthermére, (Q) . For

liriting cases (extensive degeneration as well as validi#y of
BOLTZMANN'S statistics) the following reletions are found:

A MR A ENN /5 SRR 1202/125
THT: X = 2/30 f/fe-(3/2)9.ln [(16/9%)1/3 g '1]',
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| PA - 2078
- Temperature Dependence of the Magnetio Busceptibility of
Eleotrons in Metals. : D

The curves for X(8) and )” (9)/)‘ o 28 well as for their

asymptotio expressions are demonstrated in a disgram. Such
& temperature dependence of 2/ applies in the very oase of the
series of metals. , o , o
Case 2) and 3) are dealt with in a similar manner and the
equations obtained are given explicitly as under 1),

ASSOCIATIOR: Bot given

PRESERTED BY:

SUBMITTED: '
AVAILABLE: Library of Congress
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An Electron in a Periodic Electrioc and in 8 quogeneous‘ :

Magnetic Field. i : ‘
' is practicslly satisfied up o field strengtha of w10 = 10°
grated. (at E = 104 Prated and a = 2,5.108 om it holds that

£= 10'2.) The terms of the order of magnitude 2 4 are
neglected here. The equation of ‘motion of an ‘electron ina
magnetic field is.obtainei?by replacing the quantum number k,
by the operator k, - (1/1'0107‘-‘3/‘3 k, in the formula gives for

the energy of the electron in the case of a lacking magn?t;q

field. : .
The third chapter deals with the solution of the equation of

motion of the electron. This solution is set up here in the form

g(ke; X,k ;) = oxP { 1agk, K, - 1y (kpkpky )} 1t sppiies that

Y=y + iy ‘.I’ where the imaginery jart is small in~

comparison to the real part..
The entire eigenfunotion g(k1,k2,k5)
of the linear combination

- il Ry 2l T
g (k8 =1DE7 22 ! (4 St (Aex?{w;]x,o\k
- vdof2,dky ¥y ) L

,caxii‘l be written down in form
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PA - 2675
An Electren in a Periedic Electric and in a Hezxegenesus Mzgnetic
Field. : ﬁ

or alse in the ferm . ‘ o : .

- N -1 ‘.vdl& Q " . Z ' : . s
s(kl’k2’k3) 'aE /321| P-B o 1 lzf/Vb(C‘o x1dhl.{_1') | |
The last chapter deals with the broadﬁ‘ﬂing of the discrate energy
levels of the electren inte small bands in a magnetic field under
the influence of the periedio field ef the lattioce. N
A mathematical appendix is added at the end ef this paper. (Ne
illustrations.) : S

ASSOCIATION: net given.
PRESENTED BY: - ’
SUBMITTED: - 27. 1ll. 1955. ‘
AVAILABLE: Library ef Cengress.
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ktricheskom i odnorodnom magnitnom polyakh.. IT)

PERIODICAL: %hurngl Eksperim. 1 Teoret JFiziki,1957,V0l. 33, Nr 2(8),pp. 387-396
USSR L s ,

ABSTRACT The first part of this paper is given to' the dqtermination.qf the
energy levels of an electron in a orystal situated in a magnetio
field in qﬁpemiolasaical approximation in the case that the .path is
closed in ¥ - space and is completely gontained within a cell. of
the inverse lattice. The present paper discusses the energy spectrum
of the electron in a magnetic field in the csse, that its path in
the k space is not closed and periodic. Such paths are obtained,
when the isoenergetic surfaces of the type of a cylinder interseot
with the planes passing through the axis of the oylinder. In this
case narrow interruptions ocour in the energy gpectrum and the con~
tinuous spectrum is divided up into gones, wich represent strongly
widened levels. With the approximation gonsidered here the inter-
ruptions in the energy 8 actrum are quasi-equidi t and are of
the order of magnitude g€, &= a/a,, ay =T % ofek. Such considera~
ble interruptions occur only under cergnin assunptions. In all oa-
ses considered herse the interruptions in the spectrum occur at three

Card 1/2 energy values. The following seotions deal with such cases,where
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On the Energy States of an “lectron in a Periodic “lectric Field and
a Homogeneous Magnetic Field IT. co

56-2-11/%7 2

- the interrﬁptione in the energy spectrum are éufficiently latge to

cause a noticeable DE HAAS-Van ALFV'EN  effect, These sections deal
with the following points: 1) the solution of the problem of motion
in a periodic field, which is suited for small values of momentum
at the boundaries of the cell. 2) The case, that the momentun or

its derivative shows Jumps, the application on the theory of DE HAAS
and Van ALFV'EN. In the last chapter the "jumping" is again investi-
gated, but.without the assumption of strongly or weakly bound ele-
ctrones. There is possible a complete as well as an incomplete
"jumping".of t he oscillating physical quantities; There are

6 figures and 8 Slavic references. :

January 7, 1957 after revision May 9, 1957
Library of Congress. '
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- ZIL'BERMAN, G. Ye. -Doc Phya-Eath Sci ~- (diss) "On the theory of oscillatoqy
a

effects 4in metals in magnetic: field‘ " Khar'kov. 1958. 12 pp (ldin of Higher
N

Educetion UkSSR. Khaer'kov Order of Labor Red Banner State Univ im A. M. _
Bortkiy), 100 copies. Bibliography at end of text (26 tiths). (KL, 11-58, 111)
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Referativnyy Zhurnai: Flzika, 1959, Nr 5, 'p 156! (USSR)

Translation from:

I

- AUTHORS: 211'berman, G.Ye,, Itskovieh, F.I.. i

- TITLE: on the Thermcdyn amio?s) of an E_Lg;ggma_gnggmdo; an Arbltrary Dismperalion
R Law - e

|

Tr. Knar'kovsk, politekhn, in-ta, 1958, Vol 14, pp 133-10

PERIODICAL:

ome thermodynamic functions ifor ‘the case of an
sion of the electrons in a metal, The ¢rosgover
late the statistical sums requires the fulfilment
ith the oriteria of: the ‘quasi-classical ! '

- ABSTRACT: The suthors cﬁlcuiate P
arbitrary law of disper
method adopted to caleu

of conditions coinoiding w :
description., For the square 1aw of dispersion these conditions are

strictly satisfied, but not, generally speaking, in the case ;o:f, the
arbitrary dispersion law; as a result the expressions obtained in this
study bear an approximate character. The authors calculate the heat
capacity of the eleciron gas in the presence of a magnetlc field, ''That
part of the heat capacity which depends on the magnetic field is connected
with the concrete form of the dispersion law, while the part not dependent

Cz cara 1/2 on the field is obtained for the arbitrary dispersion law. The heat J/
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on the Theory of the DS gaas-van Alfven Effect for Not 55-1-45/56
Closed 1soenergetic Surfaces - L :

crops sections. These 1init oross eéqtions;‘are now jntroduced
pere. ilear the polnts of’diacontinuiky the ﬁidth of the
points of discontinuity ig of the sane order of nagnitude

es tne widths of the permitted pends. The extremum CFOSS
gaction Jue to the exponential 1itt19uesa}of the points of

sudden jrrecgularity only furnishes a{veryiamall contribution
to the ogcillating portion of the-sﬁm~of states. The
contribution of thue 1imit oross gection is‘considerqble.
After some steps of caleulation thc\autho‘rvgoea over from
the sum of states to the thermodynnmic potential. The
differences petween this thermodynainic potential and the
ordinary thermodynanic potentinl are shortly given. Other
oscillation affects, €. g the oacillutione of the re-:
sistance, the oscillations of the thermoeelectromQtiveVforce
or of the Hall effect a-c also determined’by the 1imit oross
gections ond rot by the extremun cross sections. There. 8re

1 figure and J references, all of which are slavio.
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On the Theory of the De Haag-van Alfven Effect for not Closed 56-1;-‘45/56
Isoenergetic Surfaces v

SUBMITTED: October 18, 1957

AVAILABLE: Library of Congress
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TITLE:
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ABSTRACT:

Card 1/2

56—2-53/51

le'berman, G. Ye.

e e e e _-..,._..-,—-—-...\

On the Problem of the Ekwrgy Spectrum of an Llectron on
Open Periodical Trajectories (K voprosu ob ‘enegeticheskom!
spektre elektrona na otkrytykh perlodlchesklkh trayektorlyakh)

Zhurnal Ekspermental'noy i eoretlcheskoy Fl‘.lki 1958,
Vol. 34, Nr 2,. pp 515 - 516 (USsr) - :

First the author shortly refers to earlier works dealing :
with the same subject. Then - he puts down an equation for:
the quasiclassical approximation. The .solution of this equa-
tion is technically by far more compllcated than is the case
with Schroedinger's equation since it is not a differential
equation but a difference equation. The solutions, however,
have the same general properties. Tha expressions for the:
first 4 approximations are put down explicitly and are dis-
cussed in detail. The course of calculation is given abep

by step. The average of the tolerable discontinuities is
found by means of the same relaticn as are the discreet dis-
continuities with closed trajectories. The width of the dis-
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Cn the Problem of the Energy S ctrum of an nlectron on Opuen Periodical
frajectorics . .

continuities (razryv) can be determined by means of an ordi-
nary dispersion equation. This equation is put down here and
is always solvablae, xhere are 2 refercnces, all of whlch ,
are Slavic.
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TITLE: The Motion of an Elecfroh in Tracks Iﬁterse;cﬁing"l‘heédelvés
: (Dvizheniye elektrona po trayektoriyam, imeyushchim samoperése-
cheniya) : C N

PERIODICAL: Zhurnal Eksperinental'noy i Teorclichesikoy Fiziki, 1958,’f
Vel. 34, Nr 3, pn. 748-749 (USSR) - : . o :

i

ABSTRACT:  The present work inveétiga.t:ers the case where a track has the
shape of a closed curve intersecting itself (a figure eight

shupe). This investigation also applies when the figure "eight"
nas & marrow "neck" and just as well when it is divided into two
separate closed parts. Near the intersecting point the quasi-
classical approximation can not be used and the exact:solution
must be put down. A similar problem had already been solved in
a previous work by the author (Ref. '3). Near the interseoting
point the exact solution is expressed by degenerate hypergeo-
petrical functions. Uniting the quasiclassical and the exact
golution supplies a condition ‘for the quantization which has
the form § =_4;[o(52(n + (1/2) + 5 (Mg S denoting the total
Card 1/2 surface content of .the curve andlj'vl,’z(K denoting certain here
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The Motion of an Electron in Tracks Intersecting Themselves [/ SOV/56-34-3-34/55

) defined functions of the quantityA = ( /E)z,iR/ . In order to
' obtain an idea on the splitting up of the energy evel with a
gradual deformation of the figure eight the investigation of the
following cases is sufficient: 1.-With A(b holdslx\)) 1, which
corresponds to two geparate domains. 2.- With R" 0 hplda)"i -
m -4p = 1/8. In this case the two levels corresponding to & given
n have a distance which is one fourth of those levels correspond-
ing to the neighbouring n. ‘Thus_ the levels are pairwise equi-
distant. 3.- With A 221 holds Jfj = -J5 = 1/4. Also here the lev-
els are equidistant but. they have half the distance a8 in the :
case with two single domains. The equivalence of the '‘samples is
eliminsted when the curve is approximating a curve intersecting
itself and when the condition for the ‘applicability of the
quasiclassical approximation can be applied no longer. Finally
the author discusses briefly the effact by de Haas -van Alfvén

(de Gaaz-van Al'fen) for tracks intersecting thenselves. There .
are 3 references, 3 of which are Soviet. » ;
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AUTHORS : Ratner, A. M., _Zil'bergan,»c. Ye. - : , .
TITLE: Luminescence of impurity Centers. I

PERIODICAL: Fizika tverdogo tela, 1959, Vol 1, Nr 11, pq-1697-1706.(ussn)

ABSTRACT: The present paper begins with an introductory discussion of ‘ ’
the respective publications by Pekar and Krivoglaz (Refs 1-4),
which are based on the assumption that the "law of mirror synm-
metry" is applicable. The ‘papers by Williams (Refs 5-7) are then
reviewed, and mention is made of the various.restricting as-
sumptions made by other authors. In the present paper the asuthors
attempt to give a mathematioal representatian of the absorp-
tion- and luminescenoe spectra, without applying any of the
restrictions mentioned to the theoretical representation. The
only fundamental restriction consists in the caloulation being
.made in adiabatic ‘approximation, i.e. the assumption that the
nuclei (ions) in the "crystal" (these considerations, however,
are valid also for amorphous or liquid luminophors) move slow- -
ly .with respect to the electrons, and that every nuclear con-
figuration corresponds to a certain steady electron siate..
Agreement with these assumptions is satisfactory, since the

Card 1/3 bond energy of the electrons exceeds the quantity hwl‘(where
. — i~ »ffT’!“"“*i”}"’ﬂ?*""? 7““".“13!7‘1”17“‘”";7!fH'TUYH"l"i c il B ‘ )
i T ﬂ:g“:p‘yﬁﬁ@ﬁmnﬁmmﬁmwmmml ﬁhmhmmﬁﬁhﬁﬁgﬁ?ﬁEﬂmmﬁ"'
T ' i ’ N v Pl = :
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P

wl = frequenoy of lattice vibrations) by two orders of magni-
tude. Ion movenent is atudied classically. It is rurther assumed
that the shifts of nuclei from the poaition of equilibrium are
80 small that anharmonic vibrations: oan be neglected. The im-
purity concentration should he auffioiently low to enable the
mutual interaction of impurity centers to be! neglected.: This
condition replaces the demand for low conoentrations of: the ex-
citation centers of luminescence. if the additional widening

of apeotra, caused by inhomogeneous -surroundings of the impuri-
ty centers, is amall in comparison to the half-width of' the
spectra. It was shown experimentally that the conoentration may
change within a comparatively large interval without affecting
the shape of the spectra. For these concentrations the second
condition is fulfilled. Formulas describing the spectral depend-
ence of the absorption coefficient and the intensity of the
light emitted are derived. Both changes in the equilibrium po=
sition of ions during electron iransitions and: changes in the
moduli of elasticity of the lattice are accounted for. A rela-
tionship is set up between the changes in the modulus of elasti-
city and the deviations of the absorption- and luminescence
spectra from mirror symmetry and the Gauss distributiozfgyrven
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caress T Mocoment of electrons with random dispersion in shortensd electric
and magnotio fielde, Isv, vym. ucheb. savi; fis, no,41106-110
59. ' - (MIRA 13:3)
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, - 80V/70-4-6-15/31.
AUTHORS: Kulik, I. 0., Zil'berman, 0. Ye. I
TITLE: Study of Oriented Crystallization of Impure Melts. II

PERIODICAL: Kristallografiya, 1959, Vol 4, Np 6, pp 898-9035(u$sa)'

ABSTRACT: Continuing the subject of their previous article L
, (Abstract 74889), the authors analyze the effects of

curved interfaces and of thermal diffusion on the
impurity distribution in growing crystals. A curved
crystal interface depending on ambient temperature
glves rise to a radiail impurity distribution which
contributes essentially to the nonuniform composition
of the grown crystal. Thermal diffusion is a function
of the transverse temperature gradient in both the
crystal and the melt. The rate at which a erystal
Interface moves transverse to 1tself 1s lower than
the rate at which a constant amblent temperature
becomes established. .Consequently, assuming steady-
state temperature, the coefficlents orf thermal : conduc-

Card 1/5 tivities x]_and )(2 of the crystal and the melt cgn
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Study of Oriented Crydtallization , - TT114
of Impure Melts. II SOV/70-4-6- 15/31
be determined accordlnb to Laplaae equations
ar aT _ - _ - » oy
o = Olt-o o 0'!""' o I-G(l r (Z)) ,"""? ( )
or ' . i R
7 Tt Ty ,! o Ml . : » ) :

" of which the second must be replaced by

x 2T, oT, “ ar,

—y o v(] (r12y Y, ey
o 0‘1 R ( FC(r)) .'Ivn(") = () :
vhere z = ( (r) describes a curved Lntc_r'face in terms
of the radifls or curvature r and uhe height z of ‘the
crystalline layer in the container _g%L.is derivative

from the temperature variable In direction normal to
the interface; G is the heat transfer coefficient of
the container; . P is density; q is latent heat of
melting; qv 13 the heat flow pxoduced by cvthalv

growth; T (z) 15 a glven tempovature such as in a furnac&
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H 18 the height of the container, The change. in

impurit t £
figed bg content because of curved interface ;a qg-

) | .
€p = Z"n (z, ’)'lu(y'n"/")'

LT )

(10)

where. : ‘= 0; ? '
e Ky is the root of I, (L )'= 0; coefficient
Uy 2t a glven time't and height z 1s defined by

v :v!“. ‘, . R L .
:(D(d 102 —p2/a") — 9/ 0t} up (2, 1) = 0. | (1)

D 1s the coefficient of diffusio; : Fran -
R Ne. Th =
in the case of a curved interface is vwgict}fc':gn C?qua,tion '
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of Impure Melts. II | . 80V/70-4-6-15/31

where T and a are the same as 1in original Green
functions. The change in impurity content because of
thermal diffusion in a melt is defined in the case of
a plane interf_ace by _ '

v £ v . o

—_—r
g =—ue D, Se” ‘c(°)(s)a—£1 InTds. S )
0 . : -

and 1n the case of curved interface by

all f gt : ‘
l(‘a?‘i")“"’(i)v] @y

w?gre Y denptea.thermal diffusi?n, Q = (‘%}gf)r = al

¢ is impurity content before corrections for thermal
diffusion and curved interface. ‘The two corrections
generally have opposite signs. The former correction
is usually smaller and can frequently. be disregarded.
L. G. Eydel'man and A. M. Patner are acknowledged for
discussions. There are 5 figures; and 4 Soviet ref-
erences, : E '

erio r) = P (1) = o

- T T R T AT T T A T ey
S AT R T R G L T T e nlnﬂ'iﬁnﬁullmtlullmlm Al
I S U U] R RN S IS (T b e ]

APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9"



"APPROVED FOR RELEASE: 09/19/2001 CIA-RDP86-00513R002065120015-9
L . : . i CAEIE TR e SUEE b IELECE U JGk 1] ]

! G f i addy il L S PR E LR D
L e e e L s e g
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ASSOCIATION: 7 gggffgov Branch of the All-iUnion Scientific Reseérch}
Vseé;yggsogg Chem;cal Heagents (Khar'kovskiy filial
50 nauchno-issledcovatel's i i ‘
khimicheskikh re;ktivov) seevatel shogo 1ns§1tutg
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TITLE:

PERIODICAL:

ABSTRACT:
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Zil'berman, G. Ye. ' ' 80V/56-36-5-25/76
On the Problem of the Motion of.an Electron in a Crystal in
External Fields (K Voprosu o dvizhenii:'elektrona v kristalle
vo vneshnikh polyskh) - o o o

Zhurnal eksperimental'noy i teoretioheekoy‘fiziki,'1959,.'
Vol 36, Nr 5, pp 1465-14T1 (UssRr) ' e

Already in an earlier paper (Ref:1):the. aufchbr':set*ﬁl; and
solved the equation of motion of an electron in the case of

any dispersion law in a magnetic. field. In'the present paper
the problem is extended to the oasd in. which, besides. the
homogeneous magnetic filed H = Hz; yet anctlier arbiirary -

electric field V exgsts‘in'the orystals In: the earlier paper
only terms up to &° were considerad in .th(:;.gxpansiq:nf in:

series, and in the present paper only! Yerns from NEG envards

and exponentially from exp(-1/ 52) ‘azﬂékgnegievpt'ed. (ézl- 3;2/043, -
a - lattice congtght, ocg a ﬁC/GE)o' V:a.rioizsifofms' for ‘
equations of motion of the alectron vith an a.:r'bi1:1'&1.7:'3';3
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On the Problem of the Motion of an Electron ' 30‘?/56»-36-5-}-25/76
in a Crystal in External Fields Co ‘ Co

dispersion law are investigated, i.e. the ‘equations of motion

are set up-for various V-ansatzes, Anong others, simple cases,

if V = Py, are investigated with and without magaetic field

and the necessary neglects are estinated, In ooncluaion, ‘the
electron motion in the field V = Fy 18 inveatigated especially -
with respect to nondiagons) terms (which are due to neighboring
energy zones)., The motion of the electron in the K-space is . -
described in a general manner by formula (I), Foi this rather
complicated equation the terms of the order ,1/o<° ara!

explicitly written down in an appendix, There are € réferiancea,
4 of which are Soviet, . . IR o ) Co ‘
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tesperatwes of iy, Ou, Tas Cay M4 and (together with
T, 1. Kontina) of M1, Ye. 3. Borovik and Y. 0. ¥sloteraya
(murer) tavesticated the €alvandnasnese properiies at low
temperatares of chrooiun anl sirzonlun and found 4hat the
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AUTHORS:*&“zi;;gprman G:Ye. and Kulik, I,0.

ks »u.:‘x-.»-;w!:;“

TITLE; ' On the Relaxation Time of Fast Elebtrdhs in a M

PERIODICAL; Fizika metallov j metallovedeniye, 1960, »
Vol. 10‘ No. l' ppo 9 - 13 . : o .

" TEXT: The authors consider an electron in a; band lying

- above the conduction band in the case where the energy of |
the electron is insufficient to excite plasma:oscillations-'
and the finite range is due only to collisions with the : :
conduction electrons., The following cases are considered; .. /
8r; rs; ss and rr vy Where rg denotes the case where the - N
scattering electron lies in the conduction baﬁd and the SR \/
Scattered electron in the band above the conduction, and prior .
to the collision, and similarly for the other ctombinations,
Explicit expressions are derived for the relnxationvtimes for
collisions in the above types of interactiong. It is shown
that the limitations imposed by the band structure on the
collisions can increase the relaxation time by a large factor,
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AUTHORS: <y I. 0
TITLE: Quantum Oscillation

a Magnetic Field
PERIODICAL:  Zhurnal eksperimental'n

Vol. 38, No. 4,

TEXT: I. M. Lifshits, A, M,
out: the importance of inveati
for the problem of the conser
electrons in certain metals,
de Haas - van Alphen effeot and t
. former was experimentally investi
B. G. Lazarev et al. (Ref. 3). Th
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occur in the photoelectric current besides the compounds;ohanging
monotonically with H. One of them is due to those o0scillations of the
electron state number in the magnetic field, which cause the de Haas -
¥an Alphen effect. A second one is due to periodie dependence of the
transition matrix element on the magnetic field, and is not interrelated
with the state number; it is a new oscillationAeffect, vhich is common to
all optical phenomena and ig connected with trangitions between the bands.
An investigation of this effect in principle permits deternination of :the / I
position of the individuagl regions of the Fermi surface in the reciprocal
lattice. The third component represents an interference effect. A further‘)\
new quantity, which may be obtained from photoelectric experiments (bﬂ

the energy distribution of the departing electrons), is the shape of the
lsoenergetio surfaces whioh are lover than the Fermi surface. The -

interesting results, but alsg gives indications for experiments. Thus,i it
is also pointed out that by means of photoelectrio;}experimenta, the
possibility is, in principle, given vith comparatively weak fields to v
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investigate large groups of electrons whose oscillptions ‘are blurred
under usual experimental conditions due to the bloek structure. In photo-
effect experiments a narrow light ray can be.produced which covers: just
one blook. The effect investigated in this caso depends, as also the '
de Haas - van Alphen effect, actually only on the dispersion law and not
on its genesis (the wave functions). The authors thank 1. M. Lifshits and
M. I. Kaganov for discussing this paper. M. Ya, Azbel! and E. A. Kaner

 (Ref. 2) are mentioned. There are 5 figures and 21 references: 7 Soviet,
6 Us, 3 British, 1 Swias, and 4 German. : : : :
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TITLE: Problen of impurity distribution when crystals are grown

from the melt

PERIODICAL: = Referativnyy zhurnal.. Khimiya,. no. 17, 1962, 33, abstract:
17B195 (In collection: Rost kristallov. v. 3, M., AN :SSSR;
1961, 85 - 89. Disouss., 214'- 218) . . . .
TEXT: This is a theoretical study of the impurity distribution through«
out a single erystal grown by directed crystallization from the melt
o (the methods of Stokbarger, Obreimov and Shubnikov, and others), 1t was
assumed that the redistribution of an impurity between the melt and the !
solid phase at the interface can be described by means of the equilibrium
“distribution coefficient 6, vhich can be found from the genstitution.:
diagraz C_(z,r) = g+ ¢ (z,r,t)t = z/v, vhere Gy 1s the impurity concentra-

tion in the solidified specimen, C (z,r,t) is the impurity C6ncentrjza.ti.on N/
in the melt. An equation is derived for the overall concentration,: teking {/

.dnto a;count corrections for the temperature field, thermal diffusion and '
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TITLE: Tmpurity distribution 4n crystal growth from a melt

PERTODICAL: | Referativnyy zhurmal, Fizikd, no. 5, 1962, 11s abstract SESO (v sb.

wRost kristallov. o, 3", Moscow, AN S3SR, 1961, 85 - 89. Discuss.s
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TEAT: The distribution of an impurity over the yolume of 2 single crystal V'\
grown from 2 melt has been determined. In this px‘obicm, the.decisive.factprs ’

are two concurrent processes: 4mpurity and neat £lows. e former fl1o¥ is deter-
nined by diffusion and thermal aiffusion, and the Jatter by-thermal conductivity
and heab transfer DY diffusion. In addition, the presence of a temper‘atu:fe field
in the melt - crystal system 1eads to the aistortion;of the crystallizatton front
and makes the {mpurity distribution more complex. The prablem is solved by the
method of successive approximations. The effect of heat {ransfer by diffusion

is neglected altogether, and the temperature field is fourd from one closed equa~
tion with given boundary conditions. ~In the problem of diffusion in _zeroth ap-
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2 plane crystallization front dere
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second approximations, respectively,

[Abstracter's note: Complete translétidm]
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AUTHORS: Ratner, A. M. and_Zil’berman, G. Ye.

TITLE: Luminescence of impurity centers. ITI, _
PERIODICAL; Fizika tverdogo fela, V. 35 no. 3; 1961, 687«597

TEXT: The band shapes of impurity absorption and luminescenge and the prob-
ability of thermal (nonradiative) transitions between the discreet levels 0
and S due to the existence of impurities in the crystal wers calculated in
the first two parts of the paper (FIT, I, 1697, 19593 'FIT, I, 1707, 1959)
where the motion of ions was considered ciassioallyu -The present third part
of the paper gives analogous calculationa; but the motion of ions is con-
sidered quantum-meohanioally, and the changes in the elastic constants of
the lattice on electron transitions are taken into acsount. For this pur.
bPose, a study is first made of the relationship betwean the elastic oonstants

of the lattige distorted by the introduction of impurity atoms and the pera-
meters characteristic of the form of absorption and luminescence bands in

the classical case. It can be shown that in the cage of strong ooupling,
the classical theory has only a small number of parameters détermined by the
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Luminescence of ... B102/8
interaction of the lopurity atom with its nearest neighbora.: As in the clas~
sical case, at temperatures above one-fifth of the Debye temperature of the
crystal, the results can be expressed by the elastic constants of the interw
action of the impurity atom with its nearest neighbors. At lower tempera~
tures, the expressions for the form of the absorption and luminessence-
specira are influenced also by the law of dispersion of nocrmal vibrations
of a perfect lattice. [Abstracter’s note: The important formulas are not
qQuoted here as they contain an extraordinarily large number of quantities.
whose exact definition alone would exceed the normal gize of -an abstract.
1 I. M. Lifshits is thanked for his interest in the work and for discussions.
? There are 2 figures and 4 Soviet-bloc referencess, o : ‘

SUBMITTED: April 4, 1960 (initially) and October 10, 11960 (after revision)
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AUTHORS . Ratner, A. M, ang 2il 'berman, G. Ye., i
TITLE: Theory of the luminescence of a.ctivate'dr phbsphors

PERIODIGAL: Izvestiya Akademii nauk §Ssg, Seriya:fizieheskaya;
V. 25, no. 4, 1961,'537-539 - S

TEXT: The present paper hay been read at the 9th Conference on Luminescence

(Crystal Phosphors) and is devoted to the theory of luminescence of .. .

crystal phosphors. S. I. Pekar ang M. A. Krivoglasz (Refs, 1" to .3,

Zh, eksperim. i teor, fiz., v, 22, 641 (1952); Tr. In-t fiz, AN USSR,

no. 4, 37 (1953); zh. eksperim, i teor. fiz., v. 25, 194 (1953)) have

calculated the optical characteristics of impurity luminescence centers

as well as the probability of thermal transitions, basing on the assump=-

tion that the elastic moduli of the lattige are conserved during an

eleotron transition, However, this assumption is usually not fulfilleq

wWhen the electrons of the impurity aton are strongly bound. Thig fact

follows from the deviation from the law of mirror symmetry. The authors
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and luminescence bands of impurity centers as well as the probability_

of thermal $ransitions, taking into account the change in the elastic
noduli of the lattice during an electron transition., ' Ip the claasical

cage (kT > “pi @ - Debye crystal frequency) the v riables q are \

_ ) The formulas
for the potential energy of the lattice in the ground: and in the excited

F N ‘ C ‘
157, 2 0 2
U, = E'EE:Kiqi’ U, - E( ) + %-Z:jx;(qi - Q4y)° :(N denotes the
i=1 181 : -

number of degrees of freedom of the ciystal lattice;;?fhe véiiablea di

are no normal lattice coordinates). 71t can be shown that in the case of
a-strong bond only the first y of the 9,4 differ from 2ero, and that

Si - (Ki - Ki)/Ki’ where M is of the order of several ﬁnits; " The co
quantities K. K;, and %, (a =1, ..., M) are deternmineg iﬁmediately,by' i.

the interaction of an impurity atom with ifs‘neareat peighboré; they & -
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express optical characteristics of impurityrluminescjénce éent’ers and:thef
Probability of thermal transitions, The ohange in the elastic moduli
~during an electron transition leads to a violation of mirror symmetry and

shape. This change has g considerable effect on the probabvility of
thermal transitions, In a qu&ntum-meohanical treatmént of don motion,

of the impurity atom. Dhe Tesults are simplified in the c:la‘asical ca‘ge,§
as they are then expressed by the variables Ka' 'K('x, and qod used in . the

classical case. The "authors have found'tjhat at tempdi‘atures kT > 1/_5;‘*'::)"1),

Just like in the clagsical case; the optical charaoteristibﬂ' &re expressdd
by the elastic moduli of the interaction of an impurity atom with its

nearest neighbors, and that these characteristios are: not directly relate
to the lattice vibrations. In partioular, local vibrationa do not have
any effect upon the shape of absorption ang lumineseence bands. 4t low
temperaturee, the disperaion law of normal vibrations (correapondingi to
a8 perfect lattice) is Predominant., In the discussion about this paper,
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. K. K. Roebane among other things points out the fact’ f.fhat in his papers
he has given formulas obtaineq on the basig of quantum-mechanical ‘calouly-
tions taking the superimposition of normal vibrationg into account and
which are valid for any temperature, KHe also suggested to subject the
conclusions, drawn by the authors as to the insignificant Trole of local
vibrations, to a test by means of these There should be cases
in which lgeal vibrations do Play an essential part. © {Abstracter's note;
Essentially complete translation.] There are T Soviet-blog references,
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